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' *^ = T;^5'a:3e'^- GH %--)r MG -?#j1**>\, TM Yi\,9*=.*9* 

/yU£ GM #Vt*7 MK v^KrTIBa-^ TR }-vU=» 

~7 >\sjJ V 7 GR MN UG 

-St* , HU MR *-y#=T US *H 
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S^S^iR (2 6 0 nm) ©^Bt^^^^f f- + - h -So 

g5 2EIt;i\ *^|B^CD7t-'J ^ K (X2) *i+V 7 ? UT—tfT'ftm 

Ltzm<Dmft-fflW.i$l (2 6 0 nm) (Dm^^mt^^-T =5- + - HT*5 0 

10 ^Tf^^^B^^^^^i^B^-r^o 



uTJV^rJV^ T3J\y^rJUm^ TV-JVM^ T > Xliv^'J^ST 

-So 

^ f-yl-i, if-^l/Sx n-^ofcVI/S x i-^nt'yl/S, n-y^l/g, 
t -TT^i/g^ ^O^yuS. ^\4-->;US N 'xy^A'g. rt^^ug, 

20 -T Wl/gSS^ifctf^ftSo 
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^oyotVl/g, : y 9 ny^jvm^ is ? vO^Jl^^ is 9 p ->;Ug N > ? 
D'S^-H/g^ P^?^7l/g^*r<£>{;f t>tl3 0 'y? UT JU^rJ\ym(Dm±(D 1 

t'7x-;H, ^-7^^. T>M^g. 7xt>h'J;Hft*5 0 
**>g. T ^ ^ hoS, h 'J 7 ;l/t d ^ © 1 12i±®Si: J; t 

p^->S. TU-^^-vg^&tf £ft£ 0 

12. TWUS> Ti;m^ T^+v'Ug, ->^D7;l/+;H, t;up 
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KT'*^ n l *^Jin 2 (i|SI— 0 — 5 0 ©fi*S[T* 5 
CfztzL^ n 'tfclin 2 ^|n]B$|;:-tr n icte 3 c £ little n 2 CD^T^i5] 

io £ rt: n 2 2i±coi#^ (CJiB 1 £ B tifn] — "C^C < T £ < N R |5j— 

( 1 ) K&*lf*©&JiSc 
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ZnCI, 
(aov.) 



HyPd-C 



(quAni.) 



V V i?>frt>3tM [1) J. A. Secrist et al. , J. Am. Chem. Soc. , 101. 155 

4 (1979); 2) G. H. Jones et al. . J. Org. Chem.. 44, 1309 (1979)] Ct£(^ 
eH&htzil&Sfal* bi/JWu 'JF(TsCl) T2i*5I- WlTJ^^-jVcd 

ch UT. ^(DbCD&mmt^fy (T i C 1 4 ) ^STld;*- h U ^ A*>7>/ **u 
t KU K (NaBH 3 CN) TS5e-T 5 £lt:£^ 5 *<i£ £*ifc 0 ^t^*f h 

5 b > (THF) h VVJ*^*-** K (N a HMD 
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S) £:E.J&£ltti±Z?>^ t*->^o-fb^6 Ut&VQl : B = ^7^b (U) , 
X = H, Y = <>^;U) ft fco 'ft^r^6^^°^> J 0A^^^TT^M 

StctT^^ i?*-Mt£r®7 <Ht&®} (I) ; B = U. X = Y = H) iW§£*u 
11^ 4. 4' h^^hU fvl/? o'J K (DMT r C 1 ) ih'J 

^^*8 (ft^I ; B = U. X = DMT r , Y = H) j&<f#£ft*: 0 it&Wl 6 „ 

* >; y • #3^£pafr-rt** ««»ias^f <Mb£$j c i ) i* 

ni7kftM-?Z>£it<£'Ml 1 (ft^U) ; B = y hy> (C) , X = DMTr, 

y = h) frmztitzo *v =fji t u*?- visj&vmnttezit&Mi 2 at&%u 

(I) ; B=^>^;l/^h->> (C Bl ) , X = DMT r . Y = H) (i-fb£r^ 1 
1 O'O'/^yHb'CglCibnSo 




I^O^&teD- U tf*-X^£;$;jt£ [3) A. G. M. Barrett et al. , J. Org. Ch 
em., 55. 3853(1990); 4) G. H. Jones et al. . ibid., 44. 1309 (1979)] f:^o 



7 



WO 98/39352 PCT/JP98/00945 

01*.^ 1 7 ^ b^k^ 2 0 © J; 9 ti^ft T t 5 o 



W0 98/39352 PCT/JP98/00945 



O-i 

kp°-^> ~OH MeOH.aceone MO T^? M - Cr0 3 . Py 

OH OH e.HCI J J CH 2 CI 2 

reflux. 19 hr ^><^ r t, 20 min 



D-ribose 

( SO •/.) 



1) 



H ~L-0_? Me HCHO aq„ NaOH a q. ^-l^o^?* 
J J p-dioxane HO-Jj 1 



X ai5hr °X° 

( 37 %, 2 steps ) 



TBOPSCl TB DPS °1 ^Q^ P CH 3 TsCV DMAP T 30PSO q OCHa 
0 JV-X Et 3 N/CH 2 CI 2 r _Jv— ^ 



ei 3 N/CH 2 CI 2 Urt , . 

rt. 13 hr H ° ° >< 0 "rt. 17 hr^ * rs0> O o 

(70%) (98%) ^ 

14- f5 

rt ' 1hr (35%, 

16 



( 43 %) 

IT 18 



OTMS 



Ae,0 0 OCH, -N^OTMS 

U-"" ""^J J TMSOTf / 1 . 1 -dichloroelhane 



DMAP/ Py „ ^ 

rt.3hr CH ' CN 
(86%) OAc rt. 18 ru- 
TS ( <=a- 70 %) 



O 

NH 



OH-O 
20 
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»=o^iurii, D-r;bD-x^biiir#bti, u*fcm 

D. Youssefyeh. J. P. H. Verheyden and J. G. Moffatt. . J. Org. Chen. . 44. 
1301-1309 (1979) i^,T^3 1^t^ 0 ft^T. 1*TE 

Diacetone D-glucose 




references) HC S TBDPSCl/Et 3 N 

CH,CI, 



TBDPSO. 

HCT &Bn 



TsCI / DMAP / Et 3 N TBDPS< 
CH 2 Ci ? 




AcOH/Ac 2 Q/ con e. H 2 S0 4 
rt. " 
86% 



TBDPSG. 

TsCr OBn <3Ac 



*fc£&3 4iZ b V* f;l/y>JMlTgMlfcf ; > (2TMS • T) . ^ 
>W /bT:r^> (2TMS * A B 2 ) % ^77fiJ^7-> (3TMS • G iBu ) 
7IB©ai:ftJ:9i:, it&QiS. 10. 14*'*ft*:*iW 
HWTWfco o(^t*. cn^m^tiKT-b^yHk «t^«j3 6. 4 1. 4 5) . 

(ik^3 7. 4 2. 4 6) . Hfti/ 'JyWb Offc^g 3 8. 4 3. 4 7) 
. S»cJS£^>s;;WtUTBWO^«5 3 9^im*L/ro 
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TBDPSOl 

TsCT OBnOAc 
34 



2TMS»T or 
2TMS • A 8z or 
3TMS • G iBu 



TMSOT f /C l CH 2 CH 2 C« tJ^^ 



{70-97%) 



35: B=T 
40: B=A Bz 
44: B=G lB 



aq. K 2 C0 3 / MeOH 



(64-92%) 



TsCT OBn OH 

36: B=T 
41: B=A Bz 
45: B=G iBu 



NaHMDS/THF TBDPSG- 



(44-100%) 



37: B=T 
42: B=A Bj 
46: B=G lB 



TBAF/THF 
77. " 

(83-100%) 



H 2 / 20%Pd(OH) 2 -C HO\ B 
MeOH 



58: B=T 
43: B=A Bl 
47: B=G iBu 



OH ° 

39a: B=T 
39b: B=A BI 
39c: B=G iBu 
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(2) *v=fz?is*?-h'mmte<D&i$. 

* ^^^m^xmm u ffisa^o^jK^- hplc r^ts cti:«to sits-r^o 



0. L< (il 0-3 0®-C*-5 o 

"CSSo ^lt, m*.tt. ^ ^>y + -RNAi:miitt^LT«H 




21 
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*mw(D?? v*=t- k ? u*?- k) mm^^m^tzT>^^>7.^u, m 

(1) 2'. 3' -0-*>^ V -r >-4' -(p- h > — -> 

iitST, XMWcmt&tfal ( 956 mg, 2.70 mraol ) <D : J>mm 
( 13,5 ml ) {Zgfi-Cp - h^l/JiVXyU^ — ci U K (771 mg, 4.05 mmol)£ 
tax.. 60 °C~C 5 mffiMWLtZo 

i^TR-e i mm.m&. m?\<. M g so 4 i:t^iLfc 0 mm&MEEW&L, ^>-t?>T- 

3Hkfti*U f#£*lfc®J&fff*^ ij a -7 h ^-5-7 ^ - (CHC1 3 : 

MeOH = 15:1) (C J; 9 'O-t? + > {' T?fZfc$& U fife^it 
T\t€ify}2 (808 nig, 1.59 romol. 59%) *%iz 0 

it&yj2: mp 104-106 °C (^ >-tf >-^4=-1*- >). IR y (KBr) : 33 

26. 2929. 2850. 1628. 1577. 1544. 1437. 1311. 1244 cm" 1 . »H-NMR (d 6 -acet 
one): 6 1.45-1.67 (10H, m), 2.45 (3H, s), 3.71 (2H, ABq, J = 12 Hz), 4. 
20 (2H, ABq, J = ,11 Hz), 4.92 (1H, d, J' = 6 Hz), 5.05. 5.06 (1H, dd, J 

- 4, 6 Hz), 5.60 (1H, d, J = 7 Hz), 5.75 (1H. d, J = 4 Hz), 7.48 (2H. 
d, J = 8 Hz). 7.77 (1H, d. J = 8 Hz), 7.81 (2H. d, J = 8 Hz), 10.10 
(1H, s, ). 13 C-NMR (de-acetone): <5 21.5, 24.1, 24.5, 25.5, 34.8. 36.9. 
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63.5. 69.7, 82.5. 84.7. 87.8, 92.9. 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7. 145.9. 151.3, 163.5. Mass(EI): m/z 481(M + - H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S- 1/3 H 2 0: C, 53.69; H, 5.61; N, 5.44; S. 6. 
22. Found : C, 53. 99 ; H, 5. 48 : N, 5. 42 : S. 6. 10. 

(2) 4' -(p- h;b^>x^^-;u^-^^/ >J >>>(3)©&Ji£ 
it^2 (107 mg, 0.21 mmol) ^TFA-H 2 0 (98:2. 1 ml) t£^T10 # 

r^mw^tzo ^mm^mEE^^L, uoh^u^x 3m&-mLtz 0 mztitzmfc 

mW^'y x ) ti *f 3 1*9 u-? ^'57^f -(CHCl 3 :MeOH = 10: Dd J: K) U 
it&<®] 3 (85. 0 mg, 0.20 mmol. M%)&mtz 0 
4t&W3: Gfe^ mp 119-120 °C. IR v (KBr) : 3227. 3060. 2932. 2837. 
1709, 1508. 1464, 1252. 978. 835, 763, 556 cm- 1 . L H-NMR (d 6 -acetone) : 6 
2.31 (3H, s), 2.84 (3H, s), 3.71 (2H, s), 4.13, 4.20 (2H. ABq, J = 11 
Hz). 4.28, 4.31 (1H, dd, J' = 9. 6 Hz), 4.36 (1H, d, J' = 6 Hz), 5.54 (1 
H, d, J' = 8 Hz), 5.75 (1H, d. J = 7 Hz), 7.32 (2H, d, J = 8 Hz), 7.67 
(2H, d, J = 8 Hz), 7.70 (1H, d, J' = 8 Hz), 10.14 (1H. s). 1 3 C-NMR (de- 
acetone): d 21.5, 63.7, 70.8. 72.7, 74.6, 86.8, 88.8. 103.1. 128.8. 130. 
7, 133.9. 141.7. 145.8. 151.8. 163.9. Mass (EI): m/z 256 (M + - OTs) . 

(3) 2',3'-0-0>>lf-r>-4'-(p - h Jl/*. >x;U*— )\/3r*r > t =t ;U) 
■7 V 'Jy (4) (D^fSL 

W.^^ffi.T^ \t&fy}3 (400 mg, 0.93 mmol) \Z ^ > XT jUt* h K (2.4 ml, 
excess). mit&$& (670 mg. 5.0 mmoD^iD^MMCT 5 B^BI^ Ltz Q Sf££ 

^ 4 -(CHC1 3 : MeOH = 40 : 1) C J; <9 fitM U 4t£r^4 (380 mg. 

0.74 mmol. 805O£i#*i o 

it^4: mp 99-102 °C (CH 2 Cl 2 -^\^if ». [a] D 23 -26. 7 0 

(c = 1.0. CHC1 3 ). IR v (KBr): 3059, 1691. 1460. 1362. 1269, 1218. 1177 
cm" 1 . 1 H-NMR (CDC1 3 ) 6 : 2.41 (3H, s). 3.25 (1H, br). 3.79 (2H. m), 4.19 
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(2H, s), 5.09 (1H, d, J = 7 Hz), 5.28 (1H, dd, J = 3, 7 Hz), 5.60 (1H. 
d , J = 4 Hz). 5.73 (1H. d ,J = 8 Hz), 5.94 (1H. s). 7.24 (1H, d, J = 8 H 
z), 7.38 (2H, d, J = 9 Hz). 7.42 (5H, br), 7.69 (2H, d. J = 9 Hz), 9.11 
(1H, br). 13 C-NMR (CDC1 3 ): d 21.6, 63. 5, 68.3. 77.2. 82.8. 84.2, 87.7. 

94. 9. 102.6, 107.5. 126.5, 127.9, 128.5. 129.7. 132.2. 135.0. 143.0, 14 
5.0, 150.4, 163.5. 

Anal. Calcd for C24H 24 N 2 0 9 S- 1/3 H 2 0: C, 55.17; H, 4.76; N, 5.36; S, 6. 
14. Found: C, 55. 19 ;H, 4.66; N, 5.29; S, 5.98. 
(4) 3' -O-'OS^l/- 4' -(p- b A'x-vxyl/*— j\,3r*i// =f-;U) 

O U i?y (5) (D&]& 
mm%1MT, (150 mg, 0.29 mraol)<DT-fcr h— h 'J (3 ml){" 

i/T yikmitfr^mi- h U t> A (92 mg, 1. 5 ramol)^^^(C Tlmx.tz 0 *:(D'&, 
mmit^?> (0.16 ml, 1.5 mmol)**^T"C®TU^zaCT15 mfflm.WLlz 0 

T7^-(CHC1 3 : MeOH = 25 : 1) iZ *) mm U it&Vt}5 (112 mg. 0.22 mmol. 75%) 

it&mS: mp 195-197°C (AcOEt-'x + U- ». [a] D 23 -14.6° 

(c = 1.0. CHC13). IR v (KBr): 3033. 2885. 2820. 1726. 1470, 1361, 1274, 

1175. 1119 cm" 1 . 'H-NMR (CDC1 3 ) d : 2.40 (3H. s), 3.59-3.77 (3H, m), 4. 
10,4.24 (2H. AB. J = 11 Hz), 4.32 (1H, d, J = 6 Hz), 4.56 (2H. m), 4.69 
(1H, d, J = 11 Hz), 5.52 (1H, d ,J = 6 Hz), 5.67 (1H, d ,J = 8 Hz), 7.24 
-7.29 (7H. m). 7.48 (1H, d, J = 8 Hz), 7.70 (2H, d, J = 9 Hz). 9.91 (1H, 

s). 13 C-NMR (CDCls): S 21.6. 63.2. 69.2. 73.6. 74.6. 78.1. 86.6. 92.9. 

102.5. 127.9, 128.2. 128.3. 128.6, 129.9. 132.3. 136.9, 142.4, 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C 2 4H 2 6N 2 0 9 S : C, 55.59; H, 5.05; N. 5.40; S, 6.18. 
Found: C, 55. 41 ;H, 5.02; N, 5.32; S. 6.15. 
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(5) 3' -O-^yVfr- 2' -O. 4'-C-^f U>OU^> (6) 
mmm.ffi,T, 4b£r$/5 (80 mg, 0. 16 mmol)CD*$7RTHF^?& (1.5 ml) iZ^ 

U~£ NaHMDS (3.2 ramol) £D^tK^ >if >mffim (0.7 ml) ^Z&T'20 &f 

mmwLtzo m.i&mmz.&ftiw.wfc&ijajL^ chcu cTjsttju^o ^wtm^^u 

£*lrt:fflJ5Jc8H*£-> H tjfJVii^ W7 ut b ^57 -f - (CHC1 3 : HeOH = 10:1) 
CT¥it&!f&. MeOHCTIf*£iiU *t£#j6 (41 mg, 0.10 raraol, 61X) &mtz 0 

<t£t®!6: &tfe*£fl. rap 217-219 °C (MeOH). [a] D 23 +108. 4 0 (c = 0.3. M 
eOH). IR v (KBr): 3059, 2951. 1688. 1459. 1271. 1053 cm" 1 . 1 H-NMR (d«-D 
10 MSO) 6: 3.75, 3.85 (2H, AB. J = 8 Hz), 3.77 (2H, d, J = 5 Hz). 3.92 (1H, 
s). 4.44 (1H, s). 4.60 (2H. s), 5.39 (1H. t , J = 5 Hz), 5.48 (1H. s), 7. 
31 (5H, ra). 7.72 (1H. d. J = 8 Hz), 11.37 (1H. s). 1 3 C-NMR (d 6 -DMS0): 6 
56.0. 71.1. 71.6, 75.8. 76.5. 86.5, 88.3. 100.9. 127.4. 127.6. 128.2. 1 
37.9. 139.0. 150.0. 163.3. Mass(EI): m/z 346 (M + . 1.1). 
15 Anal. Calcd. for d 7 H, 8 N 2 0 6 : C. 58.96; H, 5.24; N, 8.09. 
Found: C, 58.67; H, 5.23; N. 8.05. 

(6) 2'-0. 4' -C-jt=f-U>QV i?> (7) 

it^6 (25 rag, 0. 072 ramol)© / ? J -jVfem (2.5 mDlClOX Pd-C (25 mg) 

zm*-, 7kmmMT, tEctw f^mmwLfz 0 fcj&m&m.ML, 

20 •> 'J^m7A^P7 h?^7 j - (CHCI3 : MeOH = 10:1 then 5:1) KXWi 

88 U 7 (18.3 mg, quant. )£|# tz 0 

4t&®}7: $£feMH. mp 239-243 °C (MeOH). [a] D 23 +92. 2 0 (c = 0.3, Me 

OH). IR v (KBr): 3331. 3091, 3059, 2961, 1689, 1463, 1272. 1049 cm" 1 . 

1 H-NMR (CD3OD) 6 : 3.76, 3.96 (2H, AB. J = 8 Hz). 3.90 (2H. s). 4.04 (1H. 
25 s). 4.28 (1H. s), 5.55 (1H, s). 5.69 (1H, d, J = 8 Hz). 7.88 (1H, d. J 

= 8 Hz). 

Anal. Calcd. for C, 0 H, 2 N 2 0 6 : C, 46.88; H. 4.72; N. 10. 93. 
Found: C. 46.74; H. 4.70; N, 10.84. 
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(7) 5'-0-(4,4'-i^h + >b »j5 L ;U)-2' -O. 4'-C-^^U> 
<7 l> >> > (8) 

M&mi (140 mg, 0.53 ramol) (r^?K t" U ^ >^#E]/LT 3 Ltz'ik, fa 

7K t° U v> (1. 5 ml) iU It^ITv 4,4'-^/h + ->hyf 

K (210 mg, 0.63 rnmol). DMA P (6.5 mg, 0.053 mmoD^fln*.^® 
T5BtP B 11#bfco KJGfcfcKlSftfiWTKfctafcfcgU CH 2 C1 2 THlt&Ufco W 

^^tDtfflJSJcSK*:^^ U i]*f)Vt>=> A? dt b^?^ -(CHC1 3 : MeOH 
= 40:l)i:: < fc*mSfiU Ifci^ 8 (230 mg, 0.34 mmol. 66S0££l7t o 
4t£^8: mp 117-120 °C (CHC1 3 ). [a] D 23 +17.2 ° (c = 1.0. 

CHCls). IR u (KBr) : 3393. 3101. 2885. 1689. 1464. 1272. 1047 cm-L 1H-N 
MR (CDC1 3 ) 5: 2.59 (1H, br), 3.56 (2H. q, J = 7. 11 Hz). 3.87 (1H. d. J 
= 7 Hz), 4.26 (1H. s), 4.47 (1H. s). 5.60 (1H, d, J = 9 Hz). 5.63 (1H. 
s). 5. 84 (4H. d. J = 9 Hz), 7. 22-7. 45 (9H, ra), 7. 93 (1H, d, J = 9 Hz). 

(1) * *f-)V=5-0- it - y^j^Jy —JV is 'J ;l/) - 4 - t K u * «> 

(14) 

M^m^ftT. XSfcieiHb^ 1 3 (2. 00g.8.54mmol)©^7KCH 2 C 1 2 7g&(40 
ml)fC7K^T'CEt3N(2. 62ml. 18. Smmol). t -7f ;l/^7x-;l/i/ >J n U K(4. 
88ml,18.8n«ol)*ftl^x lit 1 3 n#RS%& Ltz 0 KfcfcttKtefnMfrkfciin*. 
fcSU AcOEt"C3Iel}fitbUA:o W*8Ui£f&fD&ig7R-C 1 lalffifrgU ^7KNa 2 S0 4 H 

C\ : AcOEt=5:l)K:J:*>»9iU &fei*tt«sW 1 4 (2. 82g. 5. 9 

8mmol, 70X)£f§fc o 

[«]d 17 -16. 2° (c=0.52,CHCl 3 ) IR i> (KBr) : 3510. 3061, 2938. 2852. 1465. 110 
3cm" 1 . 

1 H — NMR (CDCI3) S : 1. 09(9H,s), 1. 28(3H. s). 1.49(3H.s). 3. 22(3H, 
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s). 3. 67, 3. 76(2H,AB, J=HHz), 3. 88. 3. 93C2H, AB, J=llHz), 4. 49(1H. d, J=6Hz), 
4. 57C1H, d. J=6Hz). 4. 93C1H. s), 7. 38-7. 43(6H, m), 7. 67C4H. d, J=7Hz). 
13 C-NMR (CDC 1 3 ) <5c:19.2. 24.4. 25.9. 26.9. 55.0. 62.9. 64.8. 
82.2. 85.9. 88.7. 108.6. 112.6, 127.8. 129.9. 133.0, 135.7. 
Anal. Calcd for CzeHaeOeSi • 1/4 H 2 0 : C, 65. 45; H, 7. 71. Found :C. 65. 43; 
H, 7.59. 

(2) * ^-jv= 5-0- (t -y'f-jUi^y ^^^-yi) ji) -2, 3-o- 
-f v^n t" 'J ■r ? >-4 - (p - h Jisx-yxJls^—J^Jriri/ J ^JU) 
-13- U ^3 J is K (15) (D&fc 

mmmmT. fb&#K2. 13g.4.51mmol)(D&7KCH 2 Cl 2 /g& (15ml) iZ ^&TEt 3 N 
(3. 92g, 28. OmmolX p - h jVjl ^>xjI* — J\,? p y K(l. 34g, 7. 22mmolX4 - : J J 
=f-)\yT X J t° »J -J >(90mg. 0. 72mmol)^Snx.. IfiT 1 7 ff#Fa1jl# L/z Q SfSil 

mzmmmw7k^m^.tz^ acoeut 3 @j*ttiL/c 0 m^m^mu^^xi^i 

*?JUJi3I±? D7^77-f - + : AcOEt=10:l)iC«J; «9 U 
VtW^fC 1 5 (2. 76g, 4. 42raraol, 9850£f#7t o 

[a] D ,7 -3.82° (c=0. 56.CHCI3) IRu (KBr):2934. 2852, 1369, 1104cm- 1 . 
1 H — NMR (CDC 1 3 ) 6 : 1. 02(9H, s), 1. 20(3H. s), 1. 32(3H, s). 2.4K3H. 
s), 3. 09(3H,s), 3.51,3. 77(2H,AB,J=10Hz), 4. 34(1H, d, J=6Hz), 4. 25. 4. 39(2H, 
AB. J=9Hz), 4.47(lH.d, J=6Hz). 4. 77(1H, s), 7. 28. 7. 8K4H, AB. J=9Hz). 7.39-7. 
44(6H,m), 7. 62-7. 65(4H.m), 7. 8K2H, d. J=9Hz). 

13 C-NMR (CDC 1 3 ) 5 C : 19.2. 21. 6, 24.5, 25.8. 26.8, 54.9, 62.7. 
68.8, 81.9. 85.6, 87.5. 108.7. 112.8. 127.7, 127.8. 128.2. 129.6. 129.9, 
132.9. 135.6. 144.4. 

Anal. Calcd for Ca 3 H 42 0 8 SSi :C, 63. 23; H, 6. 75;S, 5. 11. Found :C, 62. 99 ; H, 6. 5 
3; S,5. 13. 

(3) ^^^=5-0- ( t -y^-jUi^y i— yl/-> >J jl) - 4- (p-hA-^> 
XJ]/* — jU**i/jt*jl,) -/3-D- U #V=> J is F (16) <D&f& 
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1 5 (645mg, 1. 03mmol)<DTHF-H 2 0[llml. 8:3(v/v)]Mi:l^T h U 1 u 
pOT*(14ml)£flnaU Ifi-C2 0»Jt*|iUfco »«E£«EES*U fi&nfcfilfc 

V iif frii^ U>7 ^ - (hexane:AcOEt=5:l)(CJi OfSailLs 

*ftfe7**##J^ 1 6 (464mg. 0. 79mmol. 77X)^J#Aio 
5 [a] D 17 -35. 8° (c=l. 90,CHC1 3 ) IR u (KBr) : 3499, 3051, 2931, 2840, 1594. 146 
8,1362, 1109cm" 1 . 

1 H — NMR (CDC 1 3 ) 6 : 1. 02(9H, s). 2. 42(3H, s). 3. 16(3H,s), 3.54. 
3. 70(2H, AB, J=10Hz), 3. 97C1H. d, J=5Hz), 4. 18(1H, d, J=5Hz), 4. 26. 4. 39(2H, AB. 
J=10Hz), 4. 73(lH.s), 7. 30(2H, d. J=8Hz), 7. 36-7. 44(6H, m), 7. 59-7. 66(4H, m), 
10 7. 78(2H, d, J=8Hz). 

,3 C-NMR(CDC 1 3 )5= : 19.2. 21.6. 26.7. 55.2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84.8, 107.5. 127.7. 128.0, 129.8, 132.6. 132.7. 132.8. 135.5. 
135.6, 144.9. 

Anal. Calcd for C 3 oH 38 SSi0 8 -1/4 H 2 O:C,60.94; H. 6. 56. Found :C. 60. 94 ; H. 6. 4 
15 3. 

(4) / ^JV= 5-0- ( t -7*f-j\/*jy >J jU) - 2-0, 4-C- 

* 0-D- U ^"777 > K (17) 

y ^;l>= 5 - O- (t-yf;l/^7x-;l/->U^) - 3-0, 4 - C - 
7f U>-jS-D-'J^77; •> F (18) ©^fijc 
20 M*mSKT> ^t!6 (194mg, 0. 33mmol)CD^7KTHF^^ (4nl)i:ISt 
NaHMDS(3. 30mmol)^benzene}^^^ (1. 6ml)£2JD;U ^fiT 1 HSFallttf Ufco S 

l#^tl7tffl^ll{*:^-> 'J JjfjVJi^ 1»>7 a -7 - (^^-^V : AcOEt=5: 

25 Dirckowssiu. ifeMtiin (48mg.o. ii6mmoi. 35%)RO^fe/&t»ff 1 

8 (59mg. 0. 142mraol, 43%)&?#fc 0 

4t£^l 7 :IRi^ (KBr): 3438. 3064, 1103. 1036cm- 1 . 

1 H — NMR (CDC 1 3) S : 1. 08(9H. s). 2. 04C1H. br s), 3. 39(3H. s), 3.65. 
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3. 98C2H, AB. J=8Hz). 3. 95, 4. 02(2H, AB, J=12Hz), 4. 02(1H. s), 4. 30C1H. s). 4.79 
(1H. s), 7. 38-7. 46(6H, m). 7. 65-7. 69(4H, m). 

13 C-NMR (CDC 1 3 ) 8 c : 19. 2, 26.7, 55.0, 60.7, 71.2. 73.1, 79.9, 

85.5, 104.3. 127.8. 129.9. 130.0. 132.9, 135.6. 135.7. 

Anal. Calcd for C 23 H 3 o0 5 Si- 1/4 H 2 0:C, 65. 68; H, 7. 34. Found :C, 65. 98; H, 7. 23. 

{t&mi 8 :IRv (KBr):3456. 3058, 2938. 2852. 1467. 1108cm- 1 . 

1 H — NMR (CDC 1 3 ) 6 : 1. 10C9H, s). 3. 26(3H. s). 3. 7K2H. s), 4. 02OH. 

d, J=6Hz). 4. 35, 4. 95(2H, d, J=7Hz), 5. 0K1H. s), 5. 1K1H, d. J=6Hz), 7.38-7.4 

4(6H, m). 7. 66(4H.d. J=7Hz). 

13 C-NMR (CDC Is) ^c: 19.3, 26.8, 55.4, 63.7, 75.1. 77.9. 84.5. 
86.3, 111.9. 127.8, 128.0, 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C 23 H 30 0 5 Si«l/4 H 2 0:C. 65. 91; H, 7. 34. Found :C. 66. 07 ; H. 7. 14. 
(5) * 3-Jl=3-0-T-te=f-J\s- 5-0- (t-^W^i^l/i/iJ 
AO -2-0. 4-C-^fl/y-i3-D-'J^77;yK (19) 

mm%ffiT, 4k&Qll 7 (704mg. 1. 70mmol)©^7K t° 'J it (lM)icmU 
T^7KB^®?(0. 38ml. 4. 08mmol) x 4 - ; J / f-JVT I J tf D ^>(21mg. 0. 170mmol)£ 

> : AcOEt=7-:l)f::J:9*it»!U ftSfefat^K 1 9 (665mg, 1. 46ramol. 86%)£'#fc 0 
[aV 7 -34.3° (c=0. 93.CHC13) IRy (KBr):3438. 3064. 2934, 1749. 1468. 110 
3, 1036cm- 1 . 

1 H — NMR (CDCI3) 6 : 0. 99(9H,s). 1. 97(3H. s). 3. 34(3H. s), 3.69,3.8 
6(2H, AB, J=8Hz). 3. 86(2H. s). 4. 17(lH,s). 4. 77(1H, s). 5. 06(1H. s). 7.28-7.3 
9(6H. ra), 7.58-7. 63(4H,m). 

,3 C-NMR (CDCI3) 5e:19. 3. 20.9. 26.7, 55.0. 60.3, 72.0, 73.6. 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 



20 



W0 98/39352 PCT/JP98/00945 

Anal. Calcd for C 25 H320 6 Si-l/4 H 2 0:C. 65. 12; H. 7. 10. Found :C. 65. 27; H f 7. 00. 
(6) S'-O- (t-zr+fryy w -2' -O. 4' -C-^f- 

U>-5-jt^ji>VV i?> (20) <D&j& 
mmm.MT, it&M19 (109. 2g. 0. 239mmol)©&7kCH 3 CN^$£ (2ml)C^ 
2&TO, O' - h"x h U ^ ^;u»> U i >(154mg, 0. 598mmol)£tox./cgU }J<}£ 
TT MJ> ?-yl/*> U h 'J 7;l/to^ ^ yxyl/**- h (0. 82ml. 8. 74mmol)<£> 1. 
l-^noi^>(0.31ral)^£Sax.. ^fiT 1 8 B$ISHt# Lfco SC^ffi^ 
CH 2 C1 2 -C^f^U, »PMW7K^*nx.^^. AcOEt-C3lHl«JtbUA:o WtftJi£ 

tz.m.WiMfc*i/ V il?)]/*? 1*9 V? 4- : AcOEt=3: 1)K ct 

IfeMl3i2 0 (87. 7mg.0. 173mmol. 70X)£r ?#*:<, 
IR f (KBr):3048. 2935. 2852. 1749. 1466. 1369. 1234, 1108. 1040cm 1 . 
'H-NMR (CDCI3) S : 1. 06C9H, s). 1. 94C3H. s), 2. 98(1H. br s). 3.63. 
4. 00(2H. AB. J=10Hz), 3. 72C1H, d. J=7Hz). 3. 82-3. 84(2H. m). 4. 30(lH.s). 5.25 
(lH,s), 7. 40-7. 46(6H. ra). 7. 60(4H. d, J=6Hz). 7. 66(1H, s), 9. 68C1H. br s). 
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(1) 3 -0-^<y'Jjiy- 5 -O- t 3L—)Vis 'J jl- 4 - (b Ko 
4^>^?-;l0 -1, 2-0-^vyph°'Jf>-a-D-xiJxn^>F 
7z> J -7, (3 2) 

5 M^m»ftT. *^TT9fTiHXltt 5) i:ll,TliU;M3 1(2.50 g, 8.0 
8 mmol) <Di*it* * U >m®. (50 ml) h 'J jl^ut ^ > (3. 71 ml. 26. 6 m 
raol) N t-yf;^7i^i/tj;^ D ij K (6.94 ml, 26.7 mmol) 

-c 10.5 n#nafB#Lfco BLj&mm.i~mmmw7k&]}u?Ltz^ w^m^^^xmmL 

10 U nZfttzmmMfc&is V fisfJlti^ n^? b?*5"7-r- (AcOEt-'S*-*:/, 
1:4 - 1:3) K^OWSilU (3 2) (2.97 g. 5.41 mmol, 67 X) £ 

mp. 98 - 99 °C . [a] D 20 + 54.8 ° (c = 1.12. T-fcr h ». IR 

ymax (KBr) : 3553. 2936. 1463. 1379. 1107 cm 1 . 1 H-NMR (CDC1 3 ) 8: 1.13 
15 (9H. s), 1.50 (3H. s). 1.78 (3H, s), 2.56 (1H, t. J = 7 Hz). 3.82. 3.92 
(2H, AB. J = 11 Hz), 3.94 (2H. t. J = 6 Hz). 4.57 (1H. d. J = 5 Hz). 4. 
64. 4.95 (2H. AB. J = 12 Hz), 4.83 (III. dd. J = 4. 5 Hz). 5.95 (1H, d. J 
= 4 Hz). 7.44-7.55 (11H, m), 7.72-7.78 (4H. m). 1 3 C-NMR (CDC1 3 ) <5 e : 19. 
2. 26.2. 26.5, 26.8. 63.2, 65.4, 72.5. 77.9. 79.1. 87.4. 104.4. 113.7, 1 
20 27.6, 127.7. 128.0, 128.5. 129.5. 129.7, 132.9, 133.1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for CazIhoOaSi : C, 70.04; H. 7.38. Found : C. 70.19; H. 7.3 
5. 

(2) 3 -0-^>^;l/- 5 -O- (t-y^yl/^-7i-yl/->U;U) -4- (p 
25 - b J\s^yxJls*—JV**>> J ^;l/) - i, 2 - a -D-jhiJ xo^> h 

(3 3) ©£r/& 

ffl'^Tx ^K^TT3 2(250 mg. 0.456 mmol) (D^t* ^ V >mm^. b 
\)3L=f-ji,Tl y (395 til. 2.83 mmol), p- h jVjl y^)V*—fr? o y K (139.2 
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mg. 0. 730 mmol) Rtf \- : J / =f-)VT I J fcf l> 'J > (8. 92 mg, 0. 0730 mmol) £ 

*nx.x mux 15.5 mrsmwLt^a 5Lfemmizfommw*&imx.tz'&^ b^ss^ 

5 0Et-^*-tf->, 1:6) iZ^Ommb, &kM&ttlVtV!lW (3 3) (310.6 mg. 0.442 
mmol, 97 30 £*§;fco 

la] d 20 + 16.0 ° (c = 0.44, T-fe h ». IE umax (KBr) : 2935. 1595. 146 
2, 1363. 1174, 1106 cm" 1 . 1 H-NMR (CDC1 3 ) 8 : 1.08 (9H. s). 1.40 (30. s), 
1. 46 (3H. s). 2. 48 (3H, s). 3. 68. 3. 83 (2fl. AB, J = 11 Hz) , 4. 45 (2H. 
10 dd, J = 4, 5 Hz). 4.64. 4.81 (2H. AB, J = 12 Hz), 4.68 (1H, dd. J = 4, 5 
Hz), 5.81 (1H, d, J = 4 Hz). 7.32 (2H. d, J = 8 Hz). 7.42-7.72 (15H, m), 
7.82. (2H, d, J = 8 Hz). 7.66 (4H. m). 7.72 (2H. d, J = 8 Hz). ,3 C-NMR 
(CDC13) 6c: 19. 1, 21.5. 26.1, 26.4. 26. 7. 64.4. 70.0. 72.5. 78.1. 78.9, 
85.4. 104.2. 113.6. 127.3. 127.7, 127.9. 128.0. 128.4. 129. 6, 129.7. 12 
15 9. 8, 132. 7, 132. 8, 135. 5. 137. 2, 144. 4. MS (EI) ra/z : 646 (M + -t-Bu). Hi 
gh-HS (EI) : Calcd for C 35 H3 70 8 SSi (M + -t-Bu) : 645. 1978. Found : 645. 19 
69. 

(3) 1. 2-^-0-T^?-yl/-3-0-^y^yl/-5-0- t --ff-toV 



mmm.WLT, 34(3.70 g. 5.27 mmoi) <D&mmm (56 mi) izm^mm (6. 

0 ml. 63.6 mmol) RCHSSHg (56 fil. 1.10 //mol) ^flnx.. mm.X 2 mfflM 

wistzo Kfomm&*7k (300 mi) tc&tfT 30 ftmnttistzm^ safn^TK^ 

25 ^@*UT^^n^ffi^^^>U^yVl/^^A^o-rh^^-7^-- (AcOEt-'s 
2:1) CJ^fit^U flfeiglt^Sf (3 4) (3.36 g. 4.53 mmol. 86 %) 
&ct : /3 = 1:4 Oi^ttiLtfl^o 
IR umax (KBr) : 2934, 2863, 1751. 1365, 1217, 1106 cm' 1 . 'H-NMR (CDC1 3 ) 
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10 frl S: 1.02 (9H, s), 1.77 (3H, s), l. 98 (3H. s). 2.39 (3H. s), 3.61. 

3.76 (2H. AB, J = 11 Hz), 4.21-4.58 (5H. m), 5.26 (1H. d. J = 5 Hz), 5. 
94 (1H. s), 7.15-7.59 (13H, m). 7.58-7.66 (4H, ra). 7.72 (2H, d, J = 8 Hz) 
. lam d: 1.02 (9H. s), 1.98 (3H, s). 2.36 (3H. s). 3.48. 3.58 (2H, AB, 

J = 11 Hz), 4.21-4.58 (5H, m), 5.12 (1H, dd, J = 5. 6 Hz). 6.33 (1H. d, 

J = 5 Hz), 7.15-7.59 (13H. m), 7.58-7.66 (4H, m), 7.72 (2H. d, J = 8 Hz) 
. 13 C-NMR (CDC1 3 ) (5 c: 14.2, 19.3. 20.5. 20.8. 21.6. 26.7. 26.8. 60.3. 6 
4.8. 69.1, 73.6. 74.1. 78.6. 85.3. 97.4. 127.4, 127.6, 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3. 128.4. 129.5. 129.6. 1289.8. 129.9. 132.4. 132.8, 

132.9. 135.4. 135.5. 135.6. 136.9. 144.5. 168.7. 169.4. High-MS(FAB) : 
Calcd for C^e^O, 0 SSiNa (M + +Na) : 769.2479. Found : 769.2484. 

(4) 2" -O-T-tr^yl/- 3' - O > y } \,- 5 • -o-t-^;l/i?7x 
U Jl- 4' - p - h Jls3~>Z.J\/* — Jlsjr3r : s t 5 -j f-ji^ry 

(3 5) oy^m. 

mm^tfUT, *^TT3 4 (1. 88g. 2.52 mmol) (D 1. 2-V >7 u u jl? >mi& 
(26 ml) d 2TMS-T (1. 04 g. 4. 03 mmol) RO'h'J^f^y V JV V >J V JV*v/ 
*>XJl<*i— h (730 til. 4.03 mmol) &1m?L, MWC 17 mmM&Ltz 0 K 

y, 2:3) C«t*5»S!U. fife^ (3 5) (2.00 g. 2.44 mmol, 97 %) t£'mz Q 

mp. 70 - 71.5 °C. [a] D 24 + 4.58 0 (c = 1.25. T-fe h >). IR v max (KBr) 
: 3059. 2934, 1694. 1465, 1368. 704 cm" 1 . 1 H-NMR (CDC1 3 ) 5: 1.18 (9H. s) 
. 1. 63 (3H. d, J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB. J = 11 Hz). 4.12. 4.20 (2H. AB. J = 11 Hz), 4.44, 4.57 (2H, AB, J = 
11 Hz) , 4.45 (1H, d, J = 6 Hz), 5.38 (1H, t. J = 6 Hz). 6.02 (1H, d, J 
= 6 Hz), 7.21-7.60 (13H, m), 7.62-7.69 (7H, m), 8.91 (1H. br s). ' 3 C-NMR 
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(CDC1 3 ) 6c: 11.9. 19.3. 20.6. 21.6, 27.0, 65.3, 68.6. 74.1. 74.8. 77.2. 

77.3. 86.0, 86.4. 111.6, 127. 9. 128.0, 128.2, 128.5, 129. 7. 130.1. 130. 
2. 131.8, 132.3. 132.5, 135.3, 135.5. 135.6, 136.8. 144.9. 150.2. 163.4, 

170.2. MS (FAB) m/z : 813 (1P+H). 
Anal. Calcd for C43H48N2O1 0 SSi«2H 2 0: C, 60.83; H, 6.17; N. 3.30. Found : 

C, 60. 55; H, 5.78; N, 3.22. 

(5) 3' -0-^>^;l/-5' -0-t-yf;^7x-^->'J;V-4' -p 
- h;l/x>x;l/^-;l/t+y> ^Jl- V iS> (3 6) 

*i^T> 3 5 (250 mg. 0.308 mmol) (D J ^- )\^y - (4 ml) 

fj^ttU (12.75 rag, 0.0923 mmol) £.t>*7K (0.5 ml) ^Jpx.. MUX' 22 mm 

m®ti- h v ^ux^mhtz 0 mm^mK^Ltzm. &t>titzmmnfc£->v * 

W7A^D7^'77^ - (AcOEt-^s4-^>, 3:2) d J; *) U 
^ (36) (216.7 rag, 0.283 mmol, 92 %) &mz 0 

rap. 74 - 77 °C. [a] D 23 + 5. 15 0 (c = 1.23. CHC1 3 ). IR v max (KBr) : 30 
48, 2934. 1695. 1363, 1181, 1108. 977, 819. 704 cn-1. 1H-NMR (CDC13) d: 
1.05 (9H, s), 1.65 (3H. d, J = 1 Hz), 2.39 (3H. s), 3.04 (1H. br d. J = 
9 Hz), 3.72 (2H. s), 4.17 (2H, s), 4.18 (1H, d, J = 5 Hz). 4.24-4.32 (1H, 
m). 4.54. 4.62 (2H, AB, J = 11 Hz), 5.62 (1H. d, J = 6 Hz). 7.19-7.69 
(20H. m), 8.46 (1H, br s). » 3 C-NMR (CDC1 3 ) 5 C : 12.1.19.4, 26.9. 58.8, 7 
2.0, 72.2. 75.8. 76.7. 87.4. 88.8, 110.4, 127.7, 12.79, 128.1, 128.2, 12 
8.5, 128.7, 129.8, 130.0, 130.1, 132.2. 134.3. 135.3. 135.5. 136.8. 149. 
8, 163.9. MS (FAB) m/z : 771 (M + +H). 

Anal. Calcd for C 4 , H 4 6N 2 0 9 SSi : C, 63.41; H, 6.16; N, 3.51; S, 3.95. 
Found : C, 63.87; H, 6.01; N, 3.63; S. 4.16. 

(6) 3' -0-^>^yl/- 5' -O- t ;l/-> U yu- 2' -O, 
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4' (37) o^fife 

mmnmr, *^tt3 6(i. 86 g, 2.42 mmon ©t- t 

(30 ml) {C^bU^Atfx (h«J^f-^->iJ;l/) 7; K (1.0 M in THF, 8.47 m 
1. 8.47 mmol) £flnx. N Mf 1 &ffflmWLtz 0 fcJfcmmiZffiftimmk (14 ml) 

1imm : £mQ&i&7k-effiftLtz'&^ fifties h U * AJCT^L/Co ^s^miis 
£U l#^tt^*a^l«^^->U^y;U^^A^p-^ h^^^^- (AcOEt-^^-9- 
>. 2:3) t::«k*)SMKU 6fe*ft5fc (3 7) (1.42 g, 2.37 mmol, 98 X) £&fc B 
mp. 70.5- 72 °C. [a] D 22 + 52.47 ° (c = 1.025, T-fe h ». IR y max (KBr) 
10 : 2936. 1694, 1465, 1275. 1106. 1055. 809. 704 cm-L 1 H-NMR (CDC1 3 ) 6: 
1.21 (9H, s). 1.76 (3H. s), 3.88. 4.07 (2H, AB. J = 8 Hz). 4.07. 4.15 
(2H. AB. J = 11 Hz). 4.16 (1H. s). 4. 66. 4.80 (2H, AB. J = 11 Hz). 4.76 
(1H. s). 7.34-7.79 (16H, ra), 10.0 (1H. br s). MS (FAB) m/z : 599 (1P+H). 
Anal. Calcd for Ca^asNzOeSi^HzO: C, 64.33; H. 6.03; N. 4.41. Found : 
15 C. 64.58; H, 6. 15: N. 4.28. 

(7) 3' -O-sOiSA- 2' -O. 4' -C-y f-l/y- 5 ^J^7 l ) : J 
> (38) <D&& 

^fSmfttT. 3 7 (188. 7 mg. 0. 316mmol) ®fh7tFa77VM (1 ml) 
(-x fF^yf^TVt-^A?^^ K (1.0 M in THF, 379 u 1, 0.379 mm 
20 ol) ^rinx.. 2.5 B#RSHf£#UA:o KJfc&&£^JESiUT?f£ttfcffifi£ 

»^ , >'J*m5A^D7|./77-f- (AcOEt-^ + -9->. 1:1^1:0) tick 
»)ffi38!U (3 8) (94.6 mg, 0.262 mmol. 83 %) ^f#^ 0 

IR vmax (KBr) : 3424. 3183, 3063. 2950. 1691. 1463, 1273, 1057, 734cm- 1 . 
1 H-NMR (CDC1 3 ) d : 1.90 (3H. d, J = 1 Hz). 3.83. 4.05 (2H, AB. J = 8 Hz) 
25 , 3. 93. 4.02 (2H, AB, J = 12 Hz), 3.94 (1H. s), 4.53 (1H, s). 4.56. 4.58 
(2H. AB. J = 12 Hz). 5. 65 (1H. s). 7. 32 (5H, s), 7. 44 (1H, d, J = 1 Hz). 
High-MS (EI) : 
Calcd for Ci 8 H 2 oNOe (M + ) : 360.1321. Found : 360.1312. 
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(8) 2'-0. 4' -C-^^ly>-5-/^]y>^ U > C39a) 
4fc^3 8 (86.5 rag. 0.240 mraol) <D / "f-jVTJi'^ -yUigiS (4 ml) ic 20 X 
Pd(0H) 2 -C (86.5 mg) tK3R^TS£ECT 14.5 B#Fi8iK# Ufco StoiS 

i^illl^i, &&&$dtl£®*LT*&feMii (3 9) (62.5 mg, 0.230 mmol. 

5 96 X) %ntz 0 

rap. 194- 195 °C. [a] d 20 + 53. 7 0 (c =1.02. EtOH). IR v max (KBr) : 332 
3. 3163. 3027. 2889. 2826, 1689. 1471. 1276. 1057 cm" 1 . 1 H-NMR (CD 3 0D) 
6: 1.89 (3H. q. J = 1 Hz), 3.74, 3.95 (2H, AB, J = 8 Hz), 3.90 (1H, s), 

4.07 (1H, s), 4.26 (1H, s), 5.53 (1H, s) , 7.74 (1H, d, J = 1 Hz). 1 3 C- 
10 NMR (CD 3 0D) 5c: 12.6. 57.6, 70.3. 72.4. 80.8. 88.3. 90.4, 110.7, 136.8. 

151.8, 166.5. 

mmm 4 ] 

(1) 2' -O-y-trf-zu- 3' -0-t-7f-;^7i 
— ;l/>U;U-4' -p - h;l/xyx;l/^-;l/t + y^f;l/-N 6 - O V 
15 -ouy^v *>> (4 0) 

6) (H. Vorbrggen, K. Krolikiewicz and B. Bennua, Chem. , Ber. , 114, 
1234-1255 (1981)) i:^-oTiiU/: 2TMS-A Bz (128.7 mg. 0.336 mmol) izm 
&StEltT\ MS-C3 4 (250 mg. 0.336 mmol) © 1, ? o n^* (5.0 
ml) BlD* h 'J ^ f-/l^> >J ;U h U yjbjru* 9 >XJ]/*±- h (6.7/il, 0.0336 
20 mmol) £flnx., 26 B^talftSSlE Lfco SC^&K»nfiW7K£jDnx. iS4t 

■5-7-f- (CHCl 3 -MeOH, 30:1) KcfcOfltSlU afe»5fc (4 0) (234. 5 mg. 0. 

253 mmol, 75 K) £f#;fco 
25 mp. 77-78 °C (AcOEt / [a] D 24 - 13. 2 " (c = 1. 00, CHC1 3 ). IR 

vmax (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm 1 . 1 H-NMR (CDC1 3 ) 
8 : 0. 99 (9H. s). 2. 04 (3H. s). 2. 38 (3H. s). 3. 74. 3. 85 (211. AB, J = 1 

1 Hz), 4.31, 4.43 (2H. AB. J = 11 Hz). 4.52. 4.58 (2H. AB, J = 11 Hz) . 
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4. 81 (IB, d, J = 6 Hz), 5. 94 (10. d, J = 6 Hz). 6. 04 (1H, d. J = 5 Hz). 
7. 18 - 7. 61 (20H, m), 7. 69 (2H, d. J = 8 Hz). 7. 99 (1H, s). 8. 01 (2H, d. 

J = 7 Hz). 8.56 (1H, s), 8.99 (1H, br s). 13 C-NMR (CDC1 3 ) 6c: 19.1. 20. 
5. 21.5. 26.7. 64.1, 68.4, 74.0. 74.6, 77.9. 86.57. 86.64. 123.4, 127.7. 

127.8. 127.9. 128.1. 128.5. 128.8, 129.6, 129.9. 132.0. 132.3. 132.6. 1 
32.7. 133.5, 135.4, 135.5, 136.8, 142.0, 144.7, 149.6. 151.2. 152.6. 164. 

5. 169.8. MS (FAB) m/z : 926 (M + +H) . 

(2) 3' -0-^>^yl/-5' -O- t x.— jisi/t) jis- 4' _p 
- hJls^yXJ\s*—Jl/jrlri/ji ^-n 6 -^OW^TtV (4 1) 

it£t&}4 0(167.9 mg. 0.182 mmol) <D J 3~ )\/T =i - fomffi. (3.0 ml) izm 
i&T*^g?#UOA (15.0 mg. 0.109 mmol) £fln;L;fcgU 1ST* 15 ftMWlstz 0 

nzntimf&mfc&i'Vrt'fJl'ti^^Jrn^hy^-Jj- (CHCl 3 -Me0H, 30:1) 

Kck^fitSSU &fet&3*; (4 1) (140.5 mg. 0.160 mmol. 88 *) £*§*io 

mp. 82- 83 °C (AcOEt-^U- ». [a] D 25 - 6. 02 ° (c = 0.96. CHC1 3 ). IR 

umax (KBr) : 3306. 3066. 2935, 2859. 1701. 1611 cm 1 . 1 H-NMR (CDC1 3 ) 
6 : 0. 98 (9H, s), 2. 37 (3H, s). 3. 76 (20. s), 4. 39, 4. 45 (10, AB. J = 11 

Hz). 4. 54 (1H. d. J = 6 Hz). 4. 67. 4. 76 (2H, AB, J = 11 Hz), 4. 85 (1H. 
dd. J = 5. 6 Hz), 5. 79 (1H. d, J = 5 Hz), 7. 20 - 7. 58 (21H, m). 7. 73 (2H. 

d. J = 8 Hz). 7.80 (1H. s). 7.96 (2H. d, J = 8 Hz). 8.49 (1H, s). 9.18 
(1H, br s). ,3 C-NMR (CDC1 3 ) 6 c: 19. 1. 21.6. 26. 8. 64.4. 68.9. 74.1. 74. 

6. 79. 2. 86.8. 89.8. 123. 1. 127.7. 127.8. 128.0. 128.2. 128.4, 128.6. 12 
8.8. 129.7. 130.0. 132.1, 132.5. 132.6, 132.8. 133.4. 135.4. 135.5. 136. 
8. 142.1. 144.8, 149.4. 152.3. 164.5. 

(3) 3' -0-s<>i?j\,-5' -O- t -zf^j^Jy j,j=~jU>V JU- 2' -O, 
4* -C-^^U>-N 6 -s<y i J)\sT7 : J •>> (42) 
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m^m.mT. 4 1(210. 5 mg. O. 238 mmol) (Dt- t H'D7 7>gI (8. 0 m 
1) Izmfa-Vi- b U V Ab'X ( h U y ^;U> y T 5 K (1.0 M in THF, 0.58 
ml. 0.572 mmol) &1jatt&^ lit 3 B#RIHt#U;fco KJfci^&Kt&MWTK 

^snx.^it. ±^l^u>t 3 m*fttb u^io W^S^»n&i&7KT-#»^ sit 
5 i^h'j^^ct^iL/Co ^£g£MJ£S£u ff^ftfcffi^&tt^y^y^ 

^7A^D7^'77^ - (CHCl 3 -MeOH, 30:1) id <fc 0 fife^^ (42) 

(169. 5 rag. 0. 238 mmol, quant. ) %%iz 0 

mp. 80- 81 °C. IR ymax (KBr) : 3259. 3064, 2932. 2858. 1703, 1607 cm" 1 . 
1 H-NMR (CDC1 3 ) 6: 1.07 (9H, s), 3.95, 4.10 (2H, AB. J = 8 Hz), 4.02 (2 
10 H, d, J = 8 Hz), 4.56. 4.64 (2H, AB, J = 12 Hz), 4.26 (1H, s) . 4.86 (1H, 
s), 6.14 (1H. s). 7.26 - 7.70 (18H. m). 8.04 (2H, d. J - 7 Hz). 8.22 (1 
H. s). 8.78 (1H, s). 9.18 (1H. br s). 1 3 C-NMR (CDC1 3 ) 6c: 19.2. 26.5. 2 
6.8, 29.7, 59.2, 72.4, 72.6, 76.5. 76.8. 86.7. 88.6. 123.4, 127.7, 127.8. 
127.9, 128.1. 128.4. 128.8. 129.5. 130.0. 132.4. 132.5, 132.8. 133.5. 1 
15 34.8. 135.2. 135.5. 135.6, 136.8, 140.4. 152.7. 

(4) 3' -0-s<>iJ)V-2' -O. 4' -C-^f-U>-N 6 -'OV-OU 
7t V •>> (4 3) 

it&&}4 2 (173.6 mg. 0.244 mmol) ©fh7t K077 (7.0 ml) iZ 

^TTh^yf^Tyt-^A?^^ K (1.0 M in THF, 1.0 ml. 1.0 mmol) 

20 ^snx.. m^x- 25 ftmwLtzo fcjfcmm&m&%£OTm^ntzmj&m&& 

•>'J*m7A^n7h^77>f - (CHCl 3 -MeOH. 15:1) K J; 9 U £fe 

(4 3) (115.4 mg, 0.244 mmol, quant.) &%tz 0 
mp. 154 - 155 °C (Et20). IR v max (KBr) : 3339. 2944. 1701. 1611 cm 1 . 1 
H-NMR (CDCI3) 6: 3.91, 4.13 (2H, AB. J = 8 Hz). 3.93. 4.01 (2H. AB. J = 
25 12 Hz). 4.38 (1H, s), 4.64 (1H. s), 4.85 (1H. s), 6.08 (1H, s). 7.29 (1 
H. s), 7.51 (2H. d, J = 8 Hz). 7.58 (1H, d, J = 7 Hz), 8.05 (2H. d, J = 
7 Hz), 8.14 (1H. s). 8.75 (1H, s), 9.50 (1H, br s). 1 3 C-NMR (CDC1 3 ) 5c: 
57.1. 72.4. 77.0, 77.1. 86.9. 88.6. 122.9. 127.6. 128.0. 128.1. 128.4. 
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128.7. 132.8, 133.5. 136.9. 140.5. 149.8, 150.5. 152.8. 165.0. 

mmm 5 ] 

(1) 2' -O-T-b^U- 3* -O-OiSjU-5' -0-t-yf;l/^7x 

fj;w;->> (44) 

fjIS^X^ 6) IC^otiilfc 3TMS * G ' 8 u (146.8 rag. 0.336 mmol) izg. 
&§tftET\ MzBT 4 (250 mg. 0.336 mmol) CD 1. 2-^^ODX^>j§ft (5.0 
ml) &£>* h U y ^yl/-> y j]/ V y -7yU^- y h (6.7 # 1. 0.0336 

mmol) £fln;U 15 B#r H ^n^il^bfc 0 KJfcjgifc*:: mnMWyk&mz-tz'ik^ igft 

=5-7 4- (CHCl 3 -MeOH. 30:1) i:J:?)1tlU fife^ (44) (213.6 mg, 0.2 
35 mmol, 70 %) £f#/c 0 

nip. 96 - 97 °C (AcOEt-'x^lty). [a] D 24 -11. 09 ° (c = 0.97. CHC1 3 ). I 
R vmax (KBr) : 3152. 3065. 2934. 1746, 1681. 1606 cm"'. ^-NMR (CDC1 3 ) 

d: 0.96 (9H, s). 1.10 (3H. d, J = 9 Hz). 1.13 (3H. d, J = 9 Hz). 1.98 
(3H. s), 2.36 (3H. s). 2.48 (1H. m). 3.65. 3.72 (2H. AB. J = 11 Hz). 4.2 
3. 4.43 (2H, AB, J = 11 Hz). 4.47 (2H, s). 4.63 (1H. d. J = 6 Hz), 5.74 
(1H, t, J = 6 Hz). 5.96 (1H, d, J = 6 Hz), 7.14 - 7.68 (20H. m). 9.15 (1 
H. s), 12.20 (1H. s). 13 C-NMR (CDC1 3 ) 5c: 19.1, 19.3, 19.4. 20.8, 21.9. 

27.0, 27.2. 36.5. 64.5, 68.9. 74.4, 74.9. 76.7, 86.1, 86. 7. 122.0. 127. 
6. 127.7, 127.9, 128.1, 128.3. 128.4. 128.8. 130.1. 130.4. 132.3. 132.7, 

132.9, 135.7, 135.8, 137.3. 137.8, 145.2. 147.8, 148.5. 156.2. 170.2. 1 
78. 8. 

(2) 3' -O—sOiSJl/- 5' -O- t --f^jliS? iL—jl/i/ y ju- 4' -p 
- hJi/jL^XJlsfr—Jis***/* f-J\/—N 2 y^f y jl?T J > > 

(4 5) <D&fc 

^^^4 4(137.0 mg, 0.151 mmol) (DJ *)\,T)Vn - Jl/fefc (3.0 ml) IZM 
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Z&Tlfcgert U (15.8 mg, 0.113 ramol) ^fci. lfit 45 #it#bfc 0 

*§£ftfcffifi£ii8tt: ; &>' 'J tjfjVf]^ b ^ -7 ^ - (CHCl 3 -MeOH, 30:1) 

l~£0mmi,. fife1ft3fc 4 5 (83.4 mg, 0.097 ramol, 64 %) £f§fc 0 

mp. 102 - 103 °C (AcOEt-^++f->). [a] D 25 - 2. 00 ° (c = 0.40. CHC1 3 ). 

IR umax (KBr) : 3166, 2932, 1684. 1607 cm" 1 . 1 H-NMR (CDC1 3 ) 6: 0.90 
(9H, s). 1.09 (3H. d, J = 7 Hz), 1.13 (3H, d. J = 7 Hz). 2.30 (1H. ■). 2. 
37 (3H. s). 3.71. 3.76 (2H, AB, J = 11 Hz), 4.32. 4.48 (2H, AB, J = 11 H 
z), 4.35 (1H. d, J = 6 Hz), 4.63. 4.90 (2H, AB, J = 12 Hz), 4.96 (1H, t, 

J = 6 Hz). 5.67 (1H. d. J = 7 Hz), 7.17 - 7.71 (20H, ra). 8.82 (1H. s). 
12.05 (1H, brs). 13 C-NMR (CDC1 3 ) 5c: 18.7. 19.0, 21.6, 26.5. 36.2. 63.5, 

69.1. 73.7. 74.3, 78.8. 86.2. 89.5, 127.7, 127.8. 128.0, 128.1, 128.5. 
129.7, 130.0. 132.0. 132.6. 132.7, 135.3. 135.4, 137.4, 138.2. 144.8. 14 
6.9. 155.5. 178.5. 

(3) 3' -O-sOitJU- 5' -0-t-yf;l/y7x-;^>'Jyl/-2' -O. 
4' -C-^U>-N 2 -^vrfiJ^7;-» (4 6) 
^t^ftTF. 4 5 (92. 1 mg, 0. 102 mmol) (D^h^t Ko7 7 (3. 0 m 

1) ClfiT^h^At'X (h'J/f;l/y'J^) 7; K (1.0 11 in THF. 0.31 
ml. 0.315 mmol) &1}UZ.tzm, ISt 3 mffiM&Ltio SC^^irl^^pS^K 

^u^.tz^ mtt^vy-c 3 m^htzo mwtm^mu^i^&t^w. eft 

^7A^U7h^77^ - (CHCl 3 -MeOH. 25:1) ClJ;0ffi§!!U fifejft* ( 4 6 ) 
(31. 4 mg, 0. 160 mmol, 44 %) &ntz 0 

mp. 99 - 100 °C. IR v max (KBr) : 3162, 3068. 2932. 1683. 1610 cm" 1 . l H- 
NMR (CDCla) 6: 1.06 (9H. s). 1.25 (3H. d. J = 7 Hz). 1. 27 (3H. d, J = 7 
Hz). 2.64 (1H. m), 3.83, 4.01 (2H, AB, J = 8 Hz). 3.97 (2H, d. J = 7 H 
z). 4. 18 (1H. s), 4. 51 (1H. s). 4. 54 (2H. d, J = 2 Hz). 5. 77 (1H, s). 7. 
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17-7.42 (5H. m). 7.64 - 7.72 (10H. m). 7.84 (1H, s), 9.03 (1H. s), 12.08 
(1H. br s). ,3 C-NMR (CDC1 3 ) 6c: 18.9, 19.0. 19.1. 26.5. 26.7, 36.4. 59. 

1, 72.4, 72.5, 76.8, 77.5. 86.3, 88.3. 121.7. 127.6. 127.7. 127.8. 127.9. 
128.1. 128.4. 129.6. 130.0. 132.36, 132.42. 134.8. 135.45. 135.54. 135. 

8. 136.8, 146.8, 147.7. 155.4, 178.6. 
(4)3' -0-*\>iSjU\ -2' -O, 4' -C -J ^U>-N 2 --f y^f 

v^rr; (4 7) 

6(41.3 nig, 0.060 mmol) (D"r b ? t Kn7 5 (3.0 ml) (c 

Iflrrh7rf;l/7^^A7^ij K (1.0 II in THF, 0.90 ml, 0.90 mm 

oi) £iox./c& N sfi-c l B#Kftj*Ofco K«;»tt*«ffa*uT»e»tifefi 

^iM->'J^y;^7A^OTh/77>f- (AcOH-EtOH, 20:1) ICjiOfg^ 
U fife^^ (4 7) (27.1 mg, 0.060 mmol, quant.) &mtz Q 
■P. 228 - 229 °C (Et20). [a] 0 »s + 32.90 ' (c = 0.875. CHC1 3 ). IR 
(KBr) : 3162, 2934. 1683. 1608 cm- 1 . 1 H-NMR (CDC1 3 ) 6: 1.24 (3H. d. J 
= 7 Hz), l. 26 (3H. d, J = 7 Hz), 2. 76 (1H, m), 3. 83. 4. 03 (2H. AB. J = 
8 Hz). 3. 92. 4.02 (2H, AB, J = 13 Hz), 4.33 (1H. s), 4.55 (1H. s), 4.62 
(2H. s). 5. 80 (1H. s). 7. 25 (5H. s). 7. 91 (1H, s). 9. 85 (1H, s), 12. 05 
(1H. s). « 3 C-NMR (CDC1 3 ) 6c: 19.19, 19.25. 36.4. 57.4, 72.5. 77.0. 77.5. 
86.5. 88.8. 121.0. 127.8. 128.1. 128.2. 128.3. 128.4. 128.6. 137.1. 137. 
5. 147.5. 148.2. 155.7, 179.9. 



DMTrO^ m DMTrO- 



DNAaffir&fiEtt 
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5'-QCGX I I I I rGCT-3* (XT5) 

S'-GCG TTXT TTGCT-S' (T2XT3) 

S'*G CGTTTXTTGCT-3' (T3XT2) 

5'-QCG 1 I I rrXQCT-3' (TSX) 

S'-GCGXXTTTTGCT-a' (X2T4) 

S'-GCQTTXXTTGCTO* (T2X2T2) 

5'-QCGTTTTXXGCT-3' (T4X2) 

S'-G CGXXXXX XGCT-3- (X6) 

S'-GI 1 I I I I I I IXXC-3' (X2) 

(1) 3' -o-[2-->7; x- h + -> (^-rv/oh^T;;) ^X7^;]- 

5' - 0-(4. 4' -i?jt h*ris bV ?-)V)-2' -0, A' - 1 9 J 
i?> (2 1) 

(200 mg, 0.31 mmol\ i? ^ V~?u \ij\sT O A fh7 4 /'J 

5 K (39.6 mg, 0.23 mmol)£^7k CH 3 CN T 3 E^cift UfcSU M?K CH 3 CN - &7k 
TllFmm. (3:1. 4 Bl)iU II^T2-y7;xf;l/ N.N.N'.N'--r h5 
V^Dh> ^Xt>o^7;^ h (0.12 ml. 0.37 mmol)£;tax.. 0 

Y 7=>Z>*- (AcOEt : : Et 3 N = 75:25:1) lC£K>mW&, AcOEt-'N* 

10 V>lZTmt£WtL, TiVJ h&21 (181 mg. 0.25 amol. 8150 *»*:<, 

mp71-74 °C (AcOEt-^s+-9-». 31 P-NME (CDC1 3 ): 6 149.6. 149.5. 149.4, 
149.3, 149.2. 

(2) * U =f* * K^{*©— * U =^-©£fijcti Pharmacia*! 
iSiDNA^-^^g Gene Assembler PlusiC J: K> 0. 2 //molxy — ;UT'rf -p fc Q ^ 

15 Um, t^^P7;^ NOzSSTii^DNA^JSJcOii^ipIL/T'^So 3' 

-7kKS^CPG3t^CS^L^5'-0-DMTr-f-= (0.2 /zmol) ©DMT r 

*ti?n<Dmm<o*v ? b~mm#&&i&Lti 0 ensure ?Mt 
20 TiE©ao"c*So 

£j&1J--f (0.2 gmol scale) 

1) detritylation IX CC1 3 C00H in CH 2 C1CH 2 C1, 6 sec 

2) coupling 0.1 M phosphoramidite (25 equiv. ), 
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0. 5 M lH-tetrazole (500 equiv. ) in MeCN. 2 min 

3) capping 3% 4-(dimethylamino)pyridine, 1096 Ac 2 0, 

in MeCN, 18 sec 

4) oxidation 0.01 M I 2 in 2. 4, 6-collidine/H 2 0/MeCN(l :5 : 11). 

6 sec 

&Ztitz5' -O-DMT rittstltz* U ? U^f- K^SH&ti. i£*a*7^ 
A^o-^h (Millipore, Oligo-Pak™ SP) ±T h U 7;L/to^5 m 1 CJ;*) 

(2) 5' — GCGXTTTTTGCT— 3' (X T 5 ) 

JR* 0. 06 #mol (30% yield) 

(3) 5' — GCGTTXTTTGCT— 3' (T2XT3) 

iR» 0. 05 #mol (25% yield) 

(4) 5' -GCGTTTXTTGCT-3' (T3XT2) 

JR* 0. 03 /zmol (15% yield) 

(5) 5' — GCGTTTTTXGCT— 3' (T 5 X) 

JRS 0. 06 /imol (30% yield) 

(6) 5' -G C GXXTTTTG CT- 3' (X2T4) 

WS. 0. 06 #mol (30% yield) 

(7) 5' — GCGTTXXTTGCT— 3' (T2X2T2) 

JR* 0. 05 jumol (25% yield) 

(8) 5' — GCGTTTTXXGCT— 3' (T4X2) 

JR* 0. 06 jumol (30% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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0. 06 /inol 00% yield) 
(10) 5' — GTTTTTTTTTXXC — 3' (X2) 
4XS 0. 07 /zmol (35% yield) 
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[HS&0J1] MMUm. (Tm) (DMj£ 

^ODNA*5^(iRNA^b/<£-5t>Xi|<!:^7-- U >^IL/;fc©0 
mmv&m (Tmfii) £8iJ^-r5 ::£(:: J; »k ^:^b^£d^- y ^ u^-f- K3Sli(* 

I^M^^n^ NaC 1 lOOmM. 'J h 'J O AlffS (pH7. 

2) lOrnM. T>f-tz>X014 AM, -fc 4 /z M t Lfclf jVfem. (5 

0 0#L) ^Stzk^K&U 1 0B#l!3£j&MfTtf>o < DMi&^-C&iPUfco # 
ftftfgft (S^ UV-2100PC) ©Hr^MrtKJgS^ihOfc&KM&mafe^ilU if 

l&LtZo if >>OUMJ3m9 0°C£T^#0. 2°C-ro±#^-ti-. 0 . 1 "CPbIPT- 2 

mmum (TmjS) 



T^-brVX^ DNA a) £©Tm *g*i RNA b) <t CDTra 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTGCT-3' (^#0 


47°C 




45°C 




5' 


-GCGXTTTTTGCT-3' (XT5) 


50°C 


(+3°C) 


49°C 


(+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49°C 


(+2°C) 


49°C 


(+4°C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49°C 


(+2°C) 


50°C 


(+5°C) 


5* 


-GCGTTTTTXGCT-3' (T5X) 


52°C 


(+4°C) 


51°C 


(+6°C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


51°C 


(+2°C) 


53°C 


(+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C 


(+1°C) 


53°C 


(+4°C) 
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5' -GCGTTTTXXGCT-3' (T4X2) 



54°C (+3. 5°C) 



55°C (+5°C) 



5* -GCGXXXXXXGCT-3' (X6) 



58°C (+L8°C) 



71°C (+4. 3°C) 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 

mfrt>mt>frte£?i^. Jimmmtp iz&mmo?. ? \s*is ran** (— 
da)) (D*.-y h ex) frim&zi^±2mmALtz*v -mm 

(l^££g^0 2JSHJS) _t#U T^tXTIiL/: (X6) K&c* 
H@<fc£CMi2<i3IAL*::*- U ^-TJi^iiU 0 *> 4 - 1 OJS ( 1 

mffimm^itz') 4mfrt>6m) ©TmM©±#^t3#>£*u (X6) icfc 

[^»0I2] * * UT--tf^»&£DSiJ^ 
15 1 5flfiS3 7°Clzm-?tz* U IV*^ K6D'<.y "7 r-^^(10/iM, 400// 1) 

iC^#*X*^X7 : --5--t?<?V<-y 7 r-i (0. 003U/ml, 400ju Lfco 
Zg£i&?&£3 TT^^o^H^-trMSOO/uOiCAft. *V =f* ? U*?- K©## 
(' J;^^^^^iiX(260nra)©l^Jn^SHIMADZU UV-2100PC£ffl I ^TliB#^JtlzBiJ^ L 
tz 0 m^tz'<v y T-©*M(iTris-HCl(pH8. 6)0. lM.NaCl 0. lM > MgCl 2 14fflM"Ci) 
20 «9^J^fj(r+^^^^b^ 0 
¥M&Kt 1/2 )<DiHi]5£ 

IiJ^r^^B#(t=0)RC>*^^^P^iR^ISJ6^tl^ < tto/c«£cDUV#iR<£>^fiI 



zf?? \s*=f- vwm 



Ust q») 
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5' -GTTTTTTTTTTTC-3' C^&SD 260 

5' -GTTTTTTTTT-XX-C-3' ( X 2 ) 850 

ztz, mftmwwvmmmtz^i-T-Y- bzmi c^ijo Ram 2 (X2) 
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¥£W<0&W : $r#if->^ p 7 ? U^-> K&O'^ 'J =f 7 ? U^t-f- K^flift 
3BS#-«§- : 
tBfig#-^ : 

tHKlB : 0^3^ H 

#Sfc1«-S§- : #$I¥9-5 3 4 0 9^ 
: ¥J&9^3£ 70 

mm<D& : 1 0 

E7»l« : 1 

mm<o&* ■. i 2 

ht:D^- : mmvt 
mm : 

5' -GCGTTTTTTGCT-3' 

E*j#-t : 2 

se^ijog^ : 1 2 

m<D%L : 1 *fl| 
h^ni>- : SIM* 

wm : 

5* — GCGXTTTTTGCT— 3' 

@2?|J#-^ : 3 
@2?|J©S£ : 1 2 
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E^iJ : 

5' — GCGTTXTTTGCT— 3' 

BE?IJ#-f : 4 

: 1 2 

»©» : 1 «l 

mm : 

5' -GCGTTTXTTGCT-3' 

se^ij^-^ : 5 

: 1 2 

m<om ■. i *m 

5' — gcgtttttxgct— 3' 

etus-s- : 6 

mno&z : i 2 

: l*!ft 

IS^lJ : 
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5' — GCGXXTTTTGCT— 3' 

mmtt : 7 

mmn&z : i 2 

m&KDm : ? {; v*? h\ y. ? is*? vmmw 
m<om. : i 

mm : 

5' — GCGTTXXTTGCT— 3' 

w&m^ 8 

mmcomz i 2 

.• i *m 

BB?»] : 

5' — GCGTTTTXXGCT — 3' 
E*J#-^ : 9 

mnoM^ : 1 2 

m<D$k : 1 
: 

5* -GCGXXXXXXGCT-3' 
1B^J#-^ : 1 0 

m&wmts : 13 
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1. 



-«5£ ( i ) 




Y 



(I) 



[a;*, b I* try ^>t,u<iiyj >»K**xii-tne»©ffl*fr-c*Ox 

3. Xt< 4. 4' -2^ h + 'S/ h U (DMT r ) "C N Y#2 -'>T7 ^- h + -> 

4. ( I a) 




da) 
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5. — /&5£ (II) 







V 

"O-P 




■o-p 
II 
o 


n 1 


II 
o 


n 2 _ 



(fcrtfU n l $t:\tn 2 t)<mmz-exHZt£Zz. tittup £tzn 2 CD-t^Xl)<-tf 
fcli n 2 *< 2 El±©*£lC(i B'iB |*|5I— t?<C < T J: < N R fcEI— T?tt < T 
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